One thousand one-day-old broiler chicks were divided into 5 experimental groups: the control groups received an antibiotic in their feed, the remaining groups -3% dried milfoil (Achillea millefolium L.) and St. Johnswort (Hypericum perforatum L.) herbage and lovage roots (Levisticum officinale Koch) mixed in various proportions. Body weight gain and feed utilization over a 9-week period of the experiment were similar in the experimental and control groups. A beneficial effect of milfoil on body weight gain of chicks was found. Milfoil in combination with St. Johnswort affected positively the sensory characteristics of meat.
INTRODUCTION
Interest in medicinal herbs as natural sources of substances affecting numerous physiological processes in the living organism has been growing over recent years. This has stimulated attempts to use herbs as additives to poultry feeds (Fritz et al., 1990; Pradhan and Misra, 1988; W?zyk et al., 1992) . By using our own herbal mixtures comprising several types of herbs (Fritz et al, 1990 (Fritz et al, , 1992 we have shown that they can replace antibiotics in feeds for broiler chicks and have a positive influence on body weight gain and feed utilization. A tendency for improved sensory characteristics (tenderness, colour and taste) of meat has also been demonstrated (Fritz et al., 1990 (Fritz et al., , 1993 . Taking into account these data and the taste preferences of chicks, numerous herbs were examined in order to find one herb or a mixture of herbs whose effects would be both reproducible and promote optimal performance. The feed additives used in the ISSN 1230-1388 © Institute of Animal Physiology and Nutrition current experiment were dried milfoil (Achillea millefolium L.) and St. Johnswort (Hypericum perforatum L.) herbage and dried lovage (Levisticum officinale Koch.) roots, mixed in various proportions.
Material and Methods
The experiment was carried out on 1000 one-day-old Astra B broilers of both sexes divided into 5 groups of 200 birds and each group was further divided into four sub-groups. The birds were raised until 9 weeks of age, i.e. until they reached "heavy" broiler weight.
The chicks were kept under standard conditions on sawdust with free access to feed and water. For the first two weeks the chicks were given a starter feed, from week 3 to 7 -a grower feed and from week 7 to 9 -a finisher feed. The isoprotein diets were composed of maize, wheat, soya bean oil meal, meat-and-bone meal, mineral and vitamin supplements and contained during the successive phases of the experiment: 22, 20 and 19% crude protein and about 12 MJ metabolizable energy/kg.
Control group I received the antibiotic (avoparcine), both in starter and grower feeds (7 mg/kg feed), while control group II only in starter feed, after which 3% milfoil was added to the grower and finisher feeds. The experimental groups did not receive any antibiotic; instead, during the entire experiment they received a 3% supplement of the following herbs: group III -milfoil, IV -milfoil and St. Johnswort (40:60), V -milfoil, St. Johnswort and lovage root (65:30:5). The metabolizable energy content was 0.2 MJ/kg lower in the experimental feeds, and the crude fibre content 0.6% higher than in the control feed. The chicks were weighed after 3, 7 and 9 weeks of the experiment and feed intake per kg of body weight gain was estimated.
At the end of the experiment, blood was sampled from 8 birds in each group and its morphological composition, Hb level, Ht, uric acid, and ALAT and AspAT activities, and Ca and P content were determined using conventional methods and kits from POCh (Gliwice, Poland).
At the end of the experiment 40 cockerels and 40 pullets having the average weight for the given group were slaughtered and dressing percentage, proportion of breast muscle, giblets, liver and abdominal fat in the carcass were determined. The dry matter content in the breast muscles and their water binding capacity were determined using a modified Grau-Hamm method (Szmahko, 1985) , colour was assessed spectrophotometrically (Duda, 1978; St^pieh, 1993) . A sensory evaluation of the meat was carried out according to the method described by Barylko-Pikielna (1981) and Mead (1985) .
The results were subjected to statistical evaluation using stanard methods.
Results and Discussion
The herbs used in this study contained 7 to 11 % crude protein, 3-7% crude fat and about 29% crude fibre (Table 1) . The body weight of the chickens in all of the groups after 3 and 7 weeks was similar (Table 2 ). Significant differences among the groups were not apparent before the birds reached 9 weeks of age. The birds receiving only milfoil (group III) were the heaviest. The broilers from control groups I and II weighed 1 to 2% less (P < 0.05), and those from group IV (milfoil and St. Johnswort) and V (milfoil, St. Johnswort and lovage) weighed from 3% to 4% less than those from group III (P^O.01 and 0.05).
Feed utilization in the groups of chicks given the antibiotic or herb-containing feeds were, in the particular phases of the experiment, very similar and amounted to 1.9 kg/kg body weight gain in the first 3 weeks of life and about 2.9 kg/kg body weight gain over the entire period of the experiment.
Analysis of blood samples revealed significant differences among the groups only in the level of uric acid and transaminase activity (ALAT and Asp AT) ( Table  3) . Although transaminase activity was the highest in the groups of birds receiving the herb-containing feeds, it still remained within normal physiological limits (Sturkie, 1970) . The highest level of uric acid was found in the serum of birds receiving a mixture of milfoil, lovage and St. Johnswort (P ^ 0.01), which could be related to the somewhat worse utilization of feed, thus of protein, in this group of birds. The Ca and P levels were similar in all the studied groups. Dissection (Table 4 ) revealed a notably higher content of abdominal fat in the carcasses of birds from the group receiving a mixture of milfoil, St. Johnswort and lovage. There were no statistically significant differences among the groups in relation to the remaining dissection parameters. The dry matter content and water binding capacity of the breast muscle were similar in all of the studied groups. Significant differences among groups were found, however, in the juiciness, tenderness and palatabihty of meat (Table 5 ). The remaining parameters such as flavour and colour of the meat did not differ significantly among the groups. The colour of the meat from the group receiving milfoil and St. Johnswort (IV) was graded slightly higher. It can be assumed that the naphthobianthrone pigment in the St. Johnswort may have affected meat colour. The meat from chicks receiving the feed containing only milfoil (III) received the lowest score for tenderness; the meat from the groups fed the diet containing milfoil and St. Johnswort (IV) was judged the juiciest. The latter also received the highest score for palatabihty, 4.3 points, while the lowest score, 3.5 points, for this trait was given to the meat from group III birds (only milfoil) (P^O.01). Of the 5 evaluated sensory parameters (flavour, colour, palatabihty, juiciness), 4 were the highest in the meat from chickens receiving feeds containing milfoil and St. Johnswort (IV). This had a decisive effect on the final score, which was 5.3% higher than in the control group. In a previous experiment (Fritz etal., 1993) , feeding chickens herbal mixtures containing significant proportions of milfoil and St. Johnswort improved the juiciness, palatabihty and colour of meat as compared with meat from chickens that were not fed herbs.
A spectrometric method was used in addition to sensory evaluation in order to rate meat colour, an important criterion from the consumer point of view. By this method, meat from the control group (I) receiving the antibiotic and meat from group IV (milfoil with St. Johnswort) received the best grades. This evaluation applied both to photometric clarity as well as colour saturation and tone (Table 5 ). The somewhat higher saturation of the colour of the meat from these groups may indicate the greater intensity of red, which is considered a favourable trait (Skrabka-Blotnicka and Rumilak, 1991) . All of the parameters related to meat colour were significantly inferior in the group of birds fed a mixture of milfoil, lovage and St. Johnswort (V). The studies by Jamroz et al. (1992) point to the favourable effect of antibiotics (avoparcine, lincomycin) on the colour of chicken meat. The results obtained by Bodkowski et al. (1993) in an experiment conducted on lambs indicate that the addition of herbs to feeds results in a rise in the amount of pigments in the muscle tissue of animals, which is in agreement with the results of the study reported here. In our experiment, the cost of feeds containing antibiotics was similar to the cost of feeds containing herbs.
The results presented above indicate that the addition of appropriately selected herbs can replace antibiotics in feeds for broilers and improve the sensory characteristics of meat.
